ABSTRACT In a case referent study of about 600 cases of male lung cancer in northern Sweden the risk in professional drivers was specifically studied. Data 
Combustion of fossil fuels produces small amounts of benzo(a)pyrene (B(a)P) and other polycyclic aromatic hydrocarbons (PAH), the mutagenic and carcinogenic effects of which have been well documented through experimental studies.' Epidemiological evidence that these products cause lung cancer in man has been obtained from studies on gas workers, coke oven workers, and asphalt workers. 24 In many industrialised countries the incidence rate of lung cancer is higher in urban areas, especially in large metropolitan regions, than in rural areas. It is suspected that general air pollution is partly responsible for these differences but its quantitative importance is largely unknown. The higher urban lung cancer rates are certainly also due to other factors such as differences in smoking habits and occupational exposure. In most studies dealing with air pollution information about these factors, however, is missing. In two studies where an account was taken of both smoking habits and risk occupations the risk due to general air pollution per se was found to be minimal.56 One of these studies, however, suggested a synergistic interaction between smoking and air pollution.5
In international concensus reports it has been assessed that general air pollution from the combustion of fossil fuels, probably in figure) . Corresponding analyses were also made for all the cases, each with one referent (deceased), but they gave essentially similar results and are therefore not reported. The only exceptions are in tables 8 and 9, in which all the cases were used in order to elucidate better the risks in the upper age group.
Through questionnaires data were collected concerning municipality, type of residence, occupation and employment, and smoking habits. The The main histopathological types of lung cancer were distributed among the drivers in approximately the same way as in the total material (squamous cell carcinoma 51 % and 49%, small cell carcinoma 21 % and 26%, adenocarcinoma 14% and 13%, respectively). Table 2 shows the odds ratios (OR) for professional drivers in general and for truck drivers without adjustment for age. An OR of 1P3-1P7 was obtained depending on which subgroup was studied.
The exposure, classified as professional driving, was not constant across the age strata (table 3) . A heterogeneity of the odds ratio was found (p = 0-005) when the material was stratified into three age groups (table 3). The mean age of drivers was significantly lower (p < 0-0001) than the mean age of non-drivers in both cases and referents. Owing to these differences in age distribution in exposed and non-exposed groups, the analyses were performed for two age classes, under 70 and 70 and over. The drivers in the higher age group seemed to run an increased relative risk of lung cancer; no such tendency was observed in the lower age group (table 4) . 
SMOKING
Drivers and non-drivers had different smoking habits. The drivers included relatively more smokers than the non-drivers both in the group of cases and in the two referent groups (figure). Furthermore, drivers who smoked were more often high tobacco consumers. Nevertheless, the drivers had fewer mean smoking years than the non-drivers. This could be explained by the lower mean age of the drivers. Despite the shorter smoking time, the drivers in all groups had a larger average life time consumption of tobacco than the non-drivers. The relative frequency of ex-smokers was about the same in both drivers and non-drivers. Smoking drivers showed an odds ratio of the same size as smoking non-drivers when age was not taken into consideration (table 5) . A slightly increased odds ratio was obtained for non-smoking drivers, but it was not significant. Stratification according to age, however, showed that the estimated relative risk for smoking drivers in the group aged 70 or over was much higher than for smoking non-drivers in the same age group (table 6). The relative risk in non-smoking drivers could not be calculated because of the lack of cases in the upper age group. Stratification according to daily tobacco consumption showed that the heavy consumers aged 70 and over had a high estimated relative risk of lung cancer (table 7) . Similar analyses as in tables 6 and 7 were also performed for all cases and their deceased referents in the upper age group (including people born before 1900). This gave similar results in principle but the increase in (1-0) 1-9 6-0 5-8- 0-5-5-St 3-5-10-3 w70
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Professional driving, smoking, and lung cancer: a case referent study the relative risk in smoking drivers was less pronounced (tables 8 and 9). A reclassification of ex-smokers of at least 10 years standing to non-smokers did not change the large relative risk estimated for smoking drivers in the high age group (table 10) . Owing to the increased number of non-smoking drivers, a relative risk for this category could now be estimated. The obtained values suggested a moderately increased risk (but statistically uncertain) for this category also.
Discussion
In this study professional drivers had a considerably higher average tobacco consumption than nondrivers, which could explain the increased crude risk of lung cancer. This observation indicates the importance of a careful examination of smoking habits when occupational lung cancer risks are studied, especially when low odds ratios are found.
A difference between the relative risk for younger (under 70) and older (70 and over) professional drivers was observed, and may have several explanations. Firstly, the occupation may give an increased risk only after long exposure and the probability of such exposure will tend to be lower in the younger group. The average employment time, however, was about the same in both groups (20 years) . Secondly, professional driving has become more frequent during the past decades, consequently, the risk in the younger group may have been underestimated owing to short observation times. This latter explanation is supported by the finding that the average latency time (from start of employment to diagnosis of lung cancer) was much longer in the older than in the younger group. Thirdly, difference in occupation exposure may have been due to car constructions and fuel composition.
Smoking drivers in the group aged 70 and over seemed to have a considerably increased risk compared with smoking non-drivers in the same age group. Numerically, a synergism was found between occupational exposure and smoking with a synergism index of 2-42 if the material with two referents was used and of 1-73 if the whole material with one referent was used. The estimated relative risks obtained when the whole material was analysed (tables 8 and 9) were lower than when only the cases with two referents were used (tables 6 and 7). The reason is probably the different composition of the referent groups. The studied exposures (smoking and occupation) may cause an additional risk concerning causes of deaths other than lung cancer.
Comparison with deceased referents may therefore underestimate the lung cancer risk. The opposite may occur when living referents are used as these may represent a positively selected group concerning disease risk. The analyses with two referents (one deceased and one living) might therefore have given the best estimates.
The study suggests a synergistic interaction between smoking and occupational exposure. Unfortunately, individual smoking habits have rarely been surveyed in studies that have examined the effect of air pollution on the incidence of lung cancer. One analytical epidemiological study mentioned previously, however, in which individual smoking data were taken into account, did suggest a synergistic interaction between air pollution and smoking.5 In non-smoking drivers in the upper age group in our study an increased relative risk was also found. It was statistically uncertain but might nevertheless represent a real risk caused by occupational exposure.
